Purification of choline acetyltransferase from Drosophila melanogaster.
Choline acetyltransferase (EC 2.3.1.6) from Drosophila melanogaster (Canton S, wild type) was purified 12,500-fold to a final specific activity of 500 mumol min-1 mg protein-1. The purification used homogenized fly heads and consisted of polyethylene glycol precipitation, DEAE-Bio-Gel A chromatography, Octyl-Sepharose chromatography, and affinity chromatography using solid phase Green A-agarose. The molecular weight of the native enzyme, as determined by molecular exclusion chromatography, was approximately 67,000 daltons. The final enzyme preparation showed two major protein bands at 67,000 and 54,000 daltons on polyacrylamide gel electrophoresis in sodium dodecyl sulfate (SDS). After molecular exclusion chromatography, both SDS gel bands were present in the single symmetrical peak that contained the enzyme activity. Two-dimensional tryptic peptide maps prepared from the individual SDS gel bands indicated that they have very similar primary structures. Both SDS gel bands were precipitated by two different monoclonal antibodies derived against Drosophila choline acetyltransferase activity. The structural and immunological relatedness of the two SDS gel bands indicates that the enzyme is essentially homogeneous and that, in the native state, it may consist of more than one polypeptide chain.